Progestin regulation of progesterone biosynthetic enzymes in cultured rat granulosa cells.
Progestins have recently been shown to augment gonadotropin-stimulated progesterone and 20 alpha-hydroxypregn-4-en-3-one (20 alpha-OH-P) biosynthesis in cultured rat granulosa cells. The mechanism by which progestins autoregulate ovarian progestin biosynthesis was investigated by studying the modulation of pregnenolone biosynthesis as well as the activities of the enzymes 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD) and 20 alpha-hydroxysteroid dehydrogenase (20 alpha-HSD). Granulosa cells obtained from immature hypophysectomized, estrogen-treated rats were cultured with FSH and/or progestins. Pregnenolone production was measured in the presence of cyanoketone (10(-6) M) to inhibit 3 beta-HSD activity. Enzymatic activities of 3 beta-HSD and 20 alpha-HSD were determined in cell homogenates by direct enzyme assays. FSH stimulated pregnenolone production, while treatment with progesterone or R5020 alone was ineffective. Concomitant treatment with the progestins further enhanced FSH-stimulated pregnenolone production in a dose-dependent manner with minimal effective doses of 10(-8) and 10(-7) M for R5020 and progesterone, respectively. In FSH-primed cells, LH increased pregnenolone accumulation, and concomitant treatment with R5020 also enhanced the LH action. Furthermore, the gonadotropins stimulated the activity of 3 beta-HSD, and this effect was further enhanced by concomitant treatment with either R5020 or progesterone in a dose-dependent manner. In addition, the 20 alpha-HSD activities were enhanced by progestins in cells treated with FSH but not with LH. Thus, both natural and synthetic progestins stimulate the gonadotropin-induced progesterone production in cultured granulosa cells via enhancing the 3 beta-HSD enzyme as well as pregnenolone biosynthesis.